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(57) A pneumatic control system for a range type
compound transmission is provided including a first ac-
tuator valve (102) that selectively connects a first range
cylinder chamber (114) to a pneumatic source when a

a second valve (150) that selectively connects a second
range cylinder chamber (116) to a pneumatic source
when the main transmission is in gear, but exhausts the
second chamber when the main transmission section is

high range shift is requested by the vehicle operator, and in neutral.
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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a pneumatic,
e.g. pressurized air operated, control system for shifting
the auxiliary section of a compound transmission. In par-
ticular, the present invention relates to an improved
pneumatic control and interlock system for a range type
compound transmission.

BACKGROUND OF THE INVENTION

[0002] Compound transmissions of the range or com-
bined range/splitter type are well known in the prior art.
Such transmissions typically comprise a multiple speed
main transmission section connected in series with a
range type auxiliary section wherein the range step is
greater than the total ratio coverage of the main trans-
mission section.

[0003] In such transmissions, the main section is typ-
ically shifted by means of a shift bar housing assembly
controlled by a manually operated shift lever or the like.
In contrast, the auxiliary range section is shifted by
means of a button or switch, usually manually operated,
that controls a remote slave valve/actuator mechanism.
The valve/actuator mechanism usually controls opera-
tion of a range selection cylinder. The range selection
cylinder includes a fluid-actuated piston that divides the
cylinder into a low-range and a high-range chamber.
The piston is made to move in response to selective
pressurization of one chamber while simultaneously ex-
hausting a second chamber. Since the range section of-
ten utilizes synchronized jaw clutches a range shift
should be initiated and completed while the main trans-
mission section is in neutral, to provide acceptable shift
quality and to prevent undue wear and/or damage to the
synchronized jaw clutches.

[0004] Prior art compound range type transmissions
usually include a control system, which is usually a
pneumatic control system having interlock devices, that
allows a range shift to be preselected using a selector
button or switch at a master control valve. To prevent
damage to the jaw clutches, the control system prevents
shift initiation until the main transmission section is shift-
ed to, or at least towards, the neutral condition. One
method for preventing shift initiation utilizes mechanical
type interlock devices on the range section actuator me-
chanical linkage that physically prevent movement of
the range section shift fork until the main section is shift-
ed into neutral. A second, more common method of pre-
venting shift initiation utilizes logic-based interlock de-
vices of the type wherein the valve supplying pressu-
rized fluid to the range section cylinder is either disabled
or not provided with pressurized fluid until a shift to main
section neutral is sensed, or is only activated and pro-
vided with pressurized fluid while the main section is
shifted to and remains in neutral. Examples of such
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transmissions and the control systems therefor may be
seen by reference to U.S. Pat. Nos. 2,654,268;
3,138,965, 4,060,005 and 4,974,474, the disclosures of
which are hereby incorporated by reference.

[0005] Ingeneral, prior art pneumatic control systems
bias the range section piston toward the low range po-
sition until a high range shift is requested, thereby pre-
venting the situation where the vehicle operator starts
while in high range. Then, when a high range shift is
requested, the range section piston is biased to the high
range selection position. When biased towards high
range, the high range chamber of the range section pis-
ton is typically pressurized with compressed air to ap-
proximately 60 to 80 psi, while the low range chamber
is exhausted. In those systems where the range section
piston is not provided with compressed fluid until a shift
to main section neutral, problems may occur wherein
the vehicle operator completes a main section shift, in-
cluding a traverse through main section neutral, before
the high range chamber of the range section cylinder is
able to pressurize and complete the range section shift
from low to high range. In this situation, even though the
range shift has not completed, the high range chamber
of the range section piston remains pressurized, exert-
ing high stress against the mechanical interlocks and
exerting a significant force on the synchronizer and
clutch jaws. Excessive force may lead to adverse con-
sequences such as severe range section shifting, re-en-
gagement of the main transmission section prior to com-
pletion of the range section shift, damage to the range
section synchronizers (especially during an upshift) or
stranding the range section in a disengaged condition.
Additionally, when the range section is finally shifted into
high range, prior art logic systems continue to pressu-
rize only the range cylinder high range chamber while
leaving the low range chamber exhausted, such that the
range section piston continuously exerts a shifting force
even after the shift to high range is completed and the
main transmission is in gear. Such a continuous force
may affect reliability of the range section transmission
over the life of the vehicle.

[0006] Therefore, a new logic system is needed to re-
duce the force exerted by the range section piston when
a high range shift is requested by the vehicle operator,
but is blocked because the main transmission section is
in gear, and when a high range shift is accomplished
and the new transmission section is in gear.

SUMMARY OF THE INVENTION

[0007] The above disadvantages are minimized or
overcome by utilizing a pneumatic control system in-
cluding a first actuator valve that selectively connects a
first range cylinder chamber to a pneumatic source
when a high range shift is requested by the vehicle op-
erator, and a second valve that selectively connects a
second range cylinder chamber to a pneumatic source
when the main transmission is in gear, but exhausts the
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second chamber when the main transmission section is
in neutral. Preferably, both the first and second valves
are housed within the same valve body.

[0008] According to the presentinvention, the second
valve is a two part, two-position valve movable by
means of a spring-biased plunger. The plunger is posi-
tioned within the transmission to interact with a pin the
moves in response to shifting of the main transmission
into gear or into neutral. In the preferred embodiment,
the plunger interacts with a neutral indicating device on
the pin to force the second valve between an engaged
and a disengaged position. In the engaged position, the
second valve connects the second range cylinder cham-
ber to a pneumatic source. In the disengaged position,
the second valve exhausts the second range cylinder
chamber. To accomplish movement between engaged
and disengaged positions, the pin includes a circumfer-
ential notch indicative of the main transmission section
neutral position. When a detent on the plunger senses
the notch, the spring-biased plunger moves into the
notch, thereby moving the second valve from the en-
gaged to the disengaged position. However, when the
detent is not within the notch, the second valve is forced
into the engaged position.

[0009] Thus, upon sensing that the main transmission
section has moved from an in gear position to a neutral
position, the second chamber is exhausted while the
first chamber remains pressurized, thereby allowing the
range actuator piston to move to a preselected position.
Once in gear, however, the control system equalizes the
pressures between the two chambers.

[0010] Therefore, in the situation where the main
transmission section is in gear but the auxiliary trans-
mission section has not completed a range shift, force
exerted by the range actuator piston is substantially
eliminated until the main transmission shifts back to-
wards neutral. Also, since compressed air is already be-
hind the actuator piston (i.e. the first chamber is pres-
surized) when the main transmission section moves into
neutral, a very fast range change is achieved once the
second chamber is exhausted. However, since the sec-
ond chamber was pressurized, exhausting the second
chamber prevents too harsh of a shift that could result
in a range section synchronizer malfunctioning.

[0011] Moreover, once the range actuator piston
reaches the preselected position and the main transmis-
sion is moved once again into gear, the second valve
pressurizes the second cylinder chamber, thereby re-
ducing the force continuously exerted by the range ac-
tuator piston when in gear and in high range, thereby
improving reliability and decreasing wear over the life of
the vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] The features and inventive aspects of the

present invention will become more apparent upon
reading the following detailed description, claims, and
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drawings, of which the following is a brief description:

FIG. 1 is a schematic illustration of a compound
transmission having a range type auxiliary section
and utilizing the pneumatic control system of the
present invention.

FIG. 1A is a schematic illustration of the shifting
mechanism of the transmission of FIG. 1.

FIG 1B is a schematic illustration of the shift pattern
of the transmission of FIG. 1.

FIG. 2 is a block schematic diagram of a prior art
pneumatic control system showing the main trans-
mission section in neutral and the auxiliary trans-
mission section in high range.

FIG. 2A is a block schematic diagram of a prior art
pneumatic control system showing the main trans-
mission section in gear and the auxiliary transmis-
sion section in high range.

FIG. 3 is a block schematic diagram of a pneumatic
control system according to the present invention,
showing the main transmission section in gear and
the auxiliary section in high range.

FIG. 4 is a block schematic diagram of a pneumatic
control system according to the present invention,
showing the main transmission section in neutral
and the auxiliary section in high range.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0013] Referring to FIGS. 1, 1A and 1B, a range type
compound transmission 10 is illustrated. Compound
transmission 10 comprises a multiple speed main trans-
mission section 12 connected in series with arange type
auxiliary section 14. Transmission 10 is housed within
a housing H and includes an input shaft 16 driven by a
prime mover such as diesel engine E through a selec-
tively disengaged, normally engaged friction master
clutch C having an input or driving portion 18 drivingly
connected to the engine crankshaft 20 and a driven por-
tion 22 rotatably fixed to the transmission input shaft 16.
[0014] Inmaintransmission section 12, the input shaft
16 carries an input gear 24 for simultaneously driving a
plurality of substantially identical countershaft assem-
blies 26 and 26A at substantially identical rotational
speeds. The two substantially identical countershaft as-
semblies are provided on diametrically opposite sides
of mainshaft 28 which is generally coaxially aligned with
the input shaft 16. Each of the countershaft assemblies
comprises a countershaft 30 supported by bearings 32
and 34 in housing H, only a portion of which is schemat-
ically illustrated. Each of the countershafts is provided
with an identical grouping of countershaft gears 38, 40,
42,44, 46 and 48, fixed for rotation therewith. A plurality
of mainshaft gears 50, 52, 54, 56 and 58 surround the
mainshaft 28 and are selectively clutchable, one at a
time, to the mainshaft 28 for rotation therewith by sliding
clutch collars 60, 62 and 64, as is well known in the prior
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art. Clutch collar 60 may also be utilized to clutch input
gear 24 to mainshaft 28 to provide a direct drive rela-
tionship between input shaft 16 and mainshaft 28.
[0015] Typically, clutch collars 60, 62 and 64 are axi-
ally positioned by means of shift forks 60A, 62A and
64A, respectively, associated with the shift housing as-
sembly 70, as is well known in the prior art. Clutch collars
60, 62 and 64 may be of the well known acting synchro-
nized or nonsynchronized double acting jaw clutch type.
[0016] Mainshaft gear 58 is the reverse gear and is in
continuous meshing engagement with countershaft
gears 48 by means of conventional intermediate idler
gears (not shown). It should also be noted that while
main transmission section 12 does provide five selecta-
ble forward speed ratios, the lowest forward speed ratio,
namely that provided by drivingly connecting mainshaft
drive gear 56 to mainshaft 28, is often of such a high
gear reduction it has to be considered a low or "creeper"
gear which is utilized only for starting of a vehicle under
severe conditions and, is not usually utilized in the high
transmission range. Accordingly, while main transmis-
sion section 12 does provide five forward speeds, it is
usually referred to as a "four plus one" main section as
only four of the forward speeds are compounded by the
auxiliary range transmission section 14 utilized there-
with.

[0017] Clutch collars 60, 62, and 64 are three-position
clutches in that they may be positioned in the centered,
nonengaged position as illustrated, or in a fully right-
wardly engaged or fully leftwardly engaged position by
means of a shift lever 72. As is well known, only one
ofthe clutch collars 60, 62 and 64 is engageable at a
given time and main section interlock means (not
shown) are provided to lock the other clutches in the
neutral condition.

[0018] Auxiliary transmission range section 14 in-
cludes two substantially identical auxiliary countershaft
assemblies 74 and 74A, each comprising an auxiliary
countershaft 76 supported by bearings 78 and 80 in
housing H and carrying two auxiliary section counter-
shaft gears 82 and 84 for rotation therewith. Auxiliary
countershaft gears 82 are constantly meshed with and
support range/output gear 86 while auxiliary section
countershaft gears 84 are constantly meshed with out-
put gear 88 which is fixed to transmission output shaft
90.

[0019] Atwo-position synchronized jaw clutch assem-
bly 92, which is axially positioned by means of shift fork
94 and the range section shifting actuator assembly 96,
is provided for clutching either gear 86 to mainshaft 28
for low range operation or gear 88 to mainshaft 28 for
direct or high range operation of the compound trans-
mission 10. The shift pattern for compound range type
transmission 10 is schematically illustrated in FIG. 1B.
Selection of low or high range operation of the transmis-
sion 10 is by means of an operator actuated switch or
button 98 which is usually located at the shift lever 72
(see FIG 1A).
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[0020] Although the range type auxiliary section 14 is
illustrated as a two-speed section utilizing spur or helical
type gearing, it is understood that the present invention
is also applicable to range type transmissions utilizing
combined splitter/range type auxiliary sections, having
three or more selectable range ratios and/or utilizing
planetary type gearing. Also, as indicated above, any
one or more of clutches 60, 62 or 64 may be of the syn-
chronized jaw clutch type and transmission sections 12
and/or 14 may be of the single countershift type.
[0021] As noted above in the Background of the In-
vention, certain situations may arise where the vehicle
operator requests a shift to high range in the auxiliary
transmission, but completes a shift of the main trans-
mission before the auxiliary transmission completes its
shift to high range. Such a situation may lead to the
range piston exerting high force against the mechanical
interlocks and exerting a significant force on the syn-
chronizer and clutch jaws. The problems of the prior art
pneumatic air control system for a range type compound
transmission in high range, such as transmission 10 il-
lustrated above, may be appreciated with reference to
FIGS. 2 and 2A.

[0022] Specifically, FIG. 2 shows a prior art pneumatic
control system in neutral where the vehicle operator has
requested a shift to high range. The range shift selector
switch 98, which is typically located in the driver's cab
and preferably at the knob portion of the transmission
shift lever 72 (see FIG. 1A), operates a two-way, two-
position master valve 100 which is usually also located
in the knob of shift lever 72. The master control valve
100 controls a slave or piloted actuator control valve 102
that can handle relatively large air flows. When the ve-
hicle operator actuates selector switch 98 to position
master valve 100 in its upward position as shown in FIG.
2, air pressure supplied from an air supply 104 through
a filter/regulator 105 is applied through a small conduit
106 to a high range internal path 108 in valve 102. Since
the present invention applies only to the high range set-
ting of the auxiliary transmission, air flow through con-
duit 106 defaults through high range internal path 108.
[0023] As seen in FIG. 2, range piston cylinder 112
includes a right or high range side 114 and a left or low
range side 116 separated by a range piston 118, which
is sealingly and slideably received within cylinder 112.
After passing through high range internal path 108, air
is allowed to flow through relatively large diameter low
resistance fluid conduits 110 that fluidly communicate
with the high range side 114 of the range piston cylinder
112. Simultaneously, low range side 116 is fluidly con-
nected through relatively large diameter low resistant
fluid conduit 120 back to flow path 122 in valve 102 that
is further fluidly connected to an exhaust E. As a result,
once selector switch 98 is placed into the high range
position, the high range side 114 of cylinder 112 is pres-
surized while the low range side 116 is exhausted, caus-
ing piston 118 to move leftwardly, thereby exerting a
force F in the direction of arrow 124 on piston 118 and
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on range actuator shaft 126, which is connected to pis-
ton 118. (For purposes of this description, terms such
as "leftwardly" designate directions in the drawings only,
and may not accurately represent directions within the
actual vehicle.) As piston 118 moves, actuator shaft 126
is urged leftwardly, to a high range position, causing a
corresponding gear shift within the auxiliary transmis-
sion. Additionally, force F continues to be exerted even
after piston 118 has moved sufficiently to shift the aux-
iliary transmission into high range, even when the main
transmission is in gear.

[0024] Slave valve 102 also interacts with "christmas
tree" 128 through pin 130 biased by spring 132. In par-
ticular, fore and aft movement of tree 128 and pin 130
coincides with fore and aft movement of the shift rails
(not shown). Therefore, in FIGS. 2-4, the position of tree
128 is indicative of the main transmission condition i.e.
(in-gear or neutral).

[0025] As seen when comparing the outcome in
FIGS. 2 and 2A, the prior art control system causes cyl-
inder 112 to behave identically in high range whether
the main transmission is in gear or is shifted to neutral.
Even though tree 128 has moved rightwardly in FIG. 2A
to an in-gear position, the pneumatic control system is
unchanged. Thus, high range side 114 of cylinder 112
is pressurized while low range side 116 is exhausted,
and force F continues to be exerted in the direction of
arrow 124, even though the main transmission is in gear.
In situations where the operator completes a shift of the
main transmission before the piston 118 is able to com-
plete the range shift, the force F exerted by cylinder 112
may exert adverse forces on the synchronizer and
clutch jaws, as well as against any mechanical inter-
locks. Likewise, even if the range section completes a
range shift, the force F is not diminished when the main
transmission is placed in gear, which may adversely re-
duce transmission life.

[0026] As illustrated in FIG. 3, to minimize the force F
exerted when the main transmission is in gear or where
the range shift has completed, the present invention re-
places a portion of conduit 120 and adds a second two-
position slave valve 150 between cylinder low range
side 116 and the exhaust while extending the connec-
tion to conduit 106. In practice, valve 150 may be com-
bined with valve 102 within the same valve body. How-
ever, for purposes of the following description, the
valves 102 and 150 will be depicted and described as
being separate valves. Valve 150 is adapted to move
from an engaged position, where it rests in response to
sensing that the main transmission is in gear (i.e. a non-
neutral position), to a disengaged position in response
to sensing that the main transmission is in neutral. Pref-
erably valve 150 senses the main transmission status
(i.e. neutral or non-neutral) by means of a plunger 135
attached to valve 150 that interacts with pin 130 and tree
128. Plunger 135 includes a detent 136 at an outer free
end. A spring 136 is disposed about plunger 135 be-
tween detent 136 and valve 150 to bias detent 136 to-
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ward pin 130. Additionally, pin 130 on christmas tree 128
now includes an indicating slot 134 sized to receive de-
tent 136. As shown in FIG. 3, when the main transmis-
sion is in gear, pin 130 moves leftwardly such that slot
134 disengages detent 136 on plunger 135, thereby
compressing spring 138 and forcing valve 150 to the en-
gaged position. When the transmission is in neutral, tree
128 moves rightwardly thereby causing slot 134 to en-
gage detent 136 and allowing valve 150 to move to the
disengaged position (see FIG. 4). In the figures, detent
136 is shown as spherical and slot 134 is shown as tri-
angular in cross-section. However, the relative shapes
of both slot 134 and detent 136 may be adjusted as re-
quired to permit adequate movement of plunger 135.
Additionally, slot 134 is preferably provided about the
entire circumference of pin 132.

[0027] FIG. 3 shows the new control system in high
range and in gear, such that valve 150 is moved to the
engaged or "in gear" position. In this configuration, when
switch 98 is actuated to position master valve 100 in its
upward position (thereby requesting a high range shift),
air pressure from air supply 104 is applied through con-
duit 106 to a high range internal path 108 in valve 102.
From path 108, air is supplied through large diameter
low resistance fluid conduit 110 to the high range side
114 of cylinder 112. Additionally, air is supplied through
conduit extension 152 through an engaged position in-
ternal flow path 154 in valve 150 to a large diameter low
resistance fluid conduit 156 that fluidly communicate
with the low range side 116 of cylinder 112. Thus, when
in gear and in high range, the valves 102 and 150 pro-
vide fluid pressure to both left and right sides 114, 116
of cylinder 112, thereby substantially eliminating any
force F in the direction of arrow 124.

[0028] However, it is still desirable that force F be ap-
plied when the main transmission is in neutral to ensure
that a range shift completes and to maintain the auxiliary
transmissionin the upperrange. As seenin FIG. 4, when
the main transmission moves to neutral, tree 128 moves
rightwardly, allowing pin 130 to move so that slot 134
engages detent 136, moving plunger 135 upwardly and
causing valve 150 to move to a disengaged or "neutral”
position. In so moving, conduit extension 152 is closed
off at tree 128 within valve 150. Instead, conduit 156 flu-
idly communicates through internal flow path 160 to con-
nect with large diameter low resistance fluid conduit
162, which is in fluid communication with exhaust flow
path 122 within slave valve 102. As a result, when the
valve 150 moves to the disengaged positionin response
to movement of tree 128 towards neutral, left side 114
of cylinder 112 is vented while right side 116 remains
charged with high pressure air. Force F is therefore max-
imized in the direction of arrow 124 whenever the main
transmission is shifted toward or into neutral. It should
be noted that the structure of flow path 154 within valve
150 may be adjusted to affect the force F exerted by
shaft 126. Additionally, the control system of the present
invention may be modified to adjust the amount of move-
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ment of piston 118 in response to switch 98, thereby
adapting the invention for use in range/splitter transmis-
sions and in those transmissions having greater than
two auxiliary gears.

[0029] Thus, the present invention is directed to min-
imizing the force F exerted against the mechanical in-
terlocks and on the synchronizer and clutch jaws when
the main transmission is in gear in high range. The two-
position valve 150 provides communication to the low
range side 116 of cylinder 112 with high pressure fluid
when the transmission is in gear, but exhausts the left
side when the main transmission is shifted to neutral.
The control system is therefore advantageous in situa-
tions where a range shift from low to high range is re-
quested but the main transmission is shifted before the
range shift is completed. In this situation, the force ex-
erted to fully accomplish a range shift is greatly mini-
mized when the main transmission is in gear, but is im-
mediately reapplied when the main transmission moves
toward or into neutral, thereby completing the high
range shift while preventing a relatively harsh range sec-
tion shift that would be objectionable to the vehicle op-
erator and might also result in the crash-through or other
improper operation of the range section synchronizer
mechanism. Likewise, once the shift to high range is ac-
complished and the main transmission is placed back
in gear, the force F is minimized due to pressure equal-
ization between the two sides of cylinder 112, thereby
increasing the life of the transmission components.
[0030] Preferred embodiments of the present inven-
tion have been disclosed. A person of ordinary skill in
the art will realize, however, that certain modifications
and alternative forms will come within the teachings of
this invention. Therefore, the following claims should be
studied to determine the true scope and content of the
invention.

Claims

1. In a pressurized fluid operated control system for a
compound transmission including a multiple speed
main transmission section connected in series with
a multiple speed auxiliary transmission section, an
operator actuated selection device allowing selec-
tion of a plurality of main transmission section ratios
or of a main transmission section neutral position
and allowing preselection of an auxiliary transmis-
sion section ratio, an auxiliary shifting mechanism
including a fluid actuated actuator piston slideably
and sealingly received in an actuator cylinder defin-
ing a first and second cylinder chambers, shifting
from one of the auxiliary section speed ratios to an-
other of the auxiliary section speed ratios requiring
simultaneous pressurization of one of the cylinder
chambers and exhausting of the other of the cylin-
der chambers, a control system comprising:
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10.

an actuator control valve controlled by the op-
erator actuated selection device adapted to
connect the first cylinder chamber to a source
of pressurized fluid in response to the selection
device; and

a second valve adapted to connect the second
cylinder chamber to a source of pressurized air
when the main transmission section is selec-
tively moved to one of the plurality of main
transmission section ratios.

The control system of claim 1, wherein said second
valve further operates to connect a selected one of
said cylinder chambers to an exhaust conduit when
the main transmission section is selectively moved
to the main transmission section neutral position.

The control system of claim 1, wherein said actuator
control valve and said second valve are incorporat-
ed within a single valve body.

The control system of claim 1, wherein said second
valve is a two part, two-position valve operable by
a plunger interacting with a neutral indicating device
capable of axial movement in response to move-
ment of the operator actuated selection device to
move said second valve between an engaged and
a disengaged position.

The control system of claim 4, wherein said neutral
indicating device includes an axially movable pin
having a circumferential notch selectively located
thereon indicative of the main transmission section
neutral position.

The control system of claim 5, wherein said plunger
moves said two-position valve to said disengaged
position in response to interaction with said notch.

The control system of claim 1 wherein said auxiliary
transmission section comprises a range type auxil-
iary transmission section.

The control system of claim 7 wherein said range
type auxiliary transmission section is engageable
by means of synchronized jaw clutch devices.

The control system of claim 1 wherein said pressu-
rized fluid comprises pressurized air.

In a pressurized fluid operated control system for a
compound transmission including a multiple speed
main transmission section connected in series with
a multiple speed auxiliary transmission section, an
operator actuated selection device allowing selec-
tion of a main transmission section ratio or a main
transmission section neutral position and allowing
preselection of an auxiliary transmission section ra-
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17.
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tio, an auxiliary shifting mechanism including a fluid
actuated actuator piston slideably and sealingly re-
ceived in an actuator cylinder defining first and sec-
ond cylinder chambers, shifting from one of the aux-
iliary section speed ratios to another of the auxiliary
section speed ratios requiring simultaneous pres-
surization of one of the cylinder chambers and ex-
hausting of the other of the cylinder chambers, a
control system comprising:

an actuator control valve controlled by the op-
erator actuated selection device, said valve
adapted to connect the first cylinder chamber
to a source of pressurized fluid in response to
the selection device; and

a two-position valve in series with said control
valve, said two-position valve capable of mov-
ing between an engaged position and a disen-
gaged position, wherein said two-position valve
operates to connect the second chamber to a
source of pressurized air when in said engaged
position.

The control system of claim 10, wherein said two-
position valve further operates to connect a select-
ed one of said cylinder chambers to an exhaust con-
duit when in said disengaged position.

The control system of claim 10, wherein said two-
position valve moves to said engaged position in re-
sponse to the main transmission shifting into a non-
neutral position.

The control system of claim 12, wherein said two-
position valve moves to said disengaged position in
response to the main transmission shifting into or
toward neutral.

The control system of claim 13, wherein said actu-
ator control valve and said second two-position
valve are incorporated within a single valve body.

The control system of claim 13, wherein said two-
position valve is operable by a plunger interacting
with a neutral indicating device capable of axial
movement in response to movement of the operator
actuated selection device.

The control system of claim 15, wherein said neutral
indicating device includes an axially movable pin
having a circumferential notch selectively located
thereon indicative of the main transmission section
neutral position, said plunger moving said two-po-
sition valve to said disengaged position in response
to interaction with said notch.

A compound transmission comprising
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18.

19.

20.

21.

22,

a multiple speed main transmission section
connected in series with a multiple speed aux-
iliary transmission section in which compound
shifts of both said main transmission section
and said auxiliary transmission section are per-
mitted;

an operator actuated selection device allowing
selection of a plurality of main transmission
section ratios or a main transmission section
neutral position and allowing preselection of an
auxiliary transmission section ratio;

an auxiliary shifting mechanismincluding a fluid
actuated actuator piston slideably and sealingly
received in an actuator cylinder defining first
and second cylinder chambers, wherein shifts
of said auxiliary transmission section are pow-
ered by a pneumatic source controlled by an
actuator control valve effective to connect said
first cylinder chamber to said pneumatic
source; and

a second valve effective to connect said second
cylinder chamber to said pneumatic source
when said main transmission is selectively
moved to one of said plurality of main transmis-
sion section ratios.

The transmission of claim 17, wherein said second
valve is further effective to connect said second
chamber to an exhaust conduit when said main
transmission section is selectively moved to said
main transmission section neutral position.

The transmission of claim 18, wherein said actuator
control valve and said second valve are incorporat-
ed within a single valve body.

The transmission of claim 19, wherein said second
valve is a two part, two-position valve operable by
a plunger interacting with a neutral indicating device
capable of axial movement in response to move-
ment of the operator actuated selection device to
move said second valve between an engaged and
a disengaged position.

The transmission of claim 20, wherein said neutral
indicating device includes an axially movable pin
having a circumferential notch selectively located
thereon indicative of the main transmission section
neutral position.

The transmission of claim 21, wherein said plunger
moves said two-position valve to said disengaged
position in response to interaction with said notch.



EP 1 146 260 A2

k

Ty
32 (1‘7
N
3(8 So 4o 44 4848 34 Tda |
_ 26A
Fig. 1
98
HI
72 LO 93
7
70 2

Flg 1A 60A 62A 64A

AR &

KEM

2

i
1

4

&
S &

Fig. 1B &

N\



EP 1 146 260 A2

(Ldv yorud) g "6i4

oL
\
[ \ '
STJ\ / /,
A
ZhL Ay,
[4A%
8zl 8Ll ocl / 801
\ \ =LKL
AN 0000 ;\ L VA
(o} 00 A—
S —_— \v \"
|el3naN leag uy) X L
[AN" 201 ! N
! \wo_‘

\

00l
86 \‘@u\v



EP 1 146 260 A2

B e ———
|esynanN

(LaVv ¥onid) vy "bi4

oLL
N\
_ \ A |
j\\ 9cl vzl 0Z1
2 \L\ \w /
4
e \
ZiL \* Sou1 F
r A
8zl 8Lt o€} 801
3 %
AN Q000 1
A X
o o0
7 A
Jeag uj X N
¢et  zoL —
9ot
C +/“, _ -
N S04

10



EP 1 146 260 A2

oLl
/
L ETA N £A" et Y ey
vil — m%ll&h@.nknv _ “ s ;
\ 4 | s L
em\x g N V4 " 7 I
z
o1, 95 cmp‘\¢\\y\\\ﬂu Z51 i
ger ! [ zzl
8zl P S B g0y |
N\ 9L — S NN A
_
_

+— —_— mom_‘\" :
|eijnaN leang yj . ! |l’|r(\.l

-

™. coL  volL

—

1



EP 1 146 260 A2

- .ﬁ\

444

|eJinaN

0Ll
/
ml .................... 1
Vil I 7 RN
« 9L
.IU_NV : - _
% o 5
- _ zzl "
8zl 7L = V_jzsi goL |
O 9t gey o / _
AN ooloo TN 4\ :
q [y !
o] 00 _
— _ \5\_\ "
1eag uj oglL “ [
ZeL | rJ N
' 1
e e e —_—
-l!lv/“
™
001

- - - =

12



	bibliography
	description
	claims
	drawings

